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SPECIFICATION 

Title of the Invention 

PORTABLE ELECTROCARDIOGRAPH 
Scope of Claim for a Patent 

(1) A portable electrocardiograph including at least ar cardiac 
potential amplifier, an A/D converter, a power source and a liquid 
crystal display device, said portable electrocardiograph being 

) characterized by having a plurality of the liquid crystal display 
devices and means for carrying out the different display every the 
liquid crystal display device* 

(2) A portable electrocardiograph including at least a cardiac 
potential amplifier, an A/D converter, a power source, a liquid crystal 
display device and a hard copying unit, said portable 
electrocardiograph being characterized by having means for recording 
at least data relating to a part of a picture of said liquid crystal 
display device on said hard copying unit. 

Detailed Description of the Invention 

The present invention relates to a portable electrocardiograph, 
and more particularly in an electrocardiograph which is driven by 
a battery and which employs a liquid Crystal display device as an 
electrocardio-waveform display device^i^to an apparatus including, 
} in addition to the liquid crystal display device, a second liquid 
crystal display device, or a waveforih recording unit for recording 
data relating to an electrocardio-wayeform on a recording paper or 
the like- 
Heretofore, for the emergency uses or for uses for the emergency 
activities, single-channel portable electrocardiographs which are 
driven by batteries have been known and have also been come onto the 
market . In addition , as the progress of the dot matrix of liquid crystal 
devices, and the minuteness and the high speed response thereof , instead 
of the CRTs (cathode ray tubes) which have been conventionally 
implemented as the display devices for the portable 
electrocardiographs, the liquid crystal display devices have been 
able to be used^ However, since the liquid crystal display device 
which can be used as the CRT for the electrocardiograph is expensive 
as the screen size thereof is larger, the small liquid crystal display 
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device will be employed in terms of cost. As a result, the size of 
the axis of abscissa (the time base) of the screen is limited. In 
particular, when the recording speed is increased, there occurs the 
inconvenience in which though the details of the waveform are enlarged, 
it is impossible to observe the situation of the changes in interval 
of every heartbeat. 

In the light of the foregoing, in order to solve the above-mentioned 
disadvantages associated with the prior art, according to the present 
invention, there is realized a portable electrocardiograph in which 
a plurality of the liquid crystal display devices are provided and 
a recording speed is made different every liquid crystal display device 
so that an observer can observe the details of a waveform with the 
liquid crystal display device having the higher recording speed, while 
he/she can observe the situation of the changes in interval of every 
J heaxrtbeat, and further a portable electrocardiograph including, in 
addition to the liquid crystal display devices, a waveform recording 
unit for obtaining a hard copy of the waveform which is displayed 
on the screen of the associated liquid crystal display device. The 
present invention will hereinafter be described in detail with 
reference to the accompanying drawings. In this connection, while 
in the preferred embodiments of the present invention, an example 
of using a thermal dot matrix printer as the waveform recording unit 
is taken, it should be noted that the present invention can be 
implemented in the case as well of any of other waveform recording 
units . 

Pig- 1(a) is a perspective view showing the appearance of a 
conventional portable electrocardiograph employing a liquid crystal 
display device. The conventional , portable electrocardiograph 
' ) includes a liquid crystal display , device 3 for displaying an 
electrocardio-wavef orm 2 which is provided on the surface of a case 
1, and also includes: a power source jswitch 4 for turning ON or OFF 
a power source; an attenuator 5 for adjusting the amplification degree 
with which the cardiac potential is amplified so as to provide the 
electrocardio-waveform 2 having the suitable size within the screen 
of the liquid crystal display device 3; a waveform stopping switch 
6 for stopping temporarily the recording of the electrocardio-waveform 
2 in order to display the waveform 2 on the liquid crystal display 
device 3; and an inst. switch 7 which is the same as that which is 
provided in general electrocardiographs as well as the portable 
electrocardiographs. In the measurement of the 

electrocardio-waveform, there are two cases, i.e., the case where 
the electrocardio-waveform is observed while paying attention to each 
portion of the electrocardio-waveform shown in Pig. 1(b), i-e,, the 
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- waves which are indicated by Pr Qr R/ S and T shown in the figure, 
and the case where those portions are regarded as the 
electrocardio-waveform train to observe whether or. not that train 
has the well regurated rhythm. Therefore, it is desirable that the 
electrocardio-waveform can be observed simultaneously at the two kinds 
of waveform recording speeds. 

Fig- 2 is a perspective view showing a rear face of the case 1 
of the conventional portable electrocardiograph- As shown in Fig. 
2, electrodes 8/ 9 and 10 with which the cardiac potential is to be 
measured are mounted to the case 1 from the rear face. 

Fig. 3 is a perspective view showing the appearance of a first 
embodiment into which the present invention is embodied. In the first 
embodiment, the surface of a case 1 is provided with a first liquid 
crystal display device 11 and a second liquid crystal display device 
12, and also includes a power source switch 4, an attenuator 5 for 
adjusting the amplification degree of an electrocardio-waveform, a 
waveform stopping switch 6 and an inst. switch 7. An 
electrocardio-waveform 13 is displayed on the screen of the first 
liquid crystal display device 11 with the waveform recording speed 
decreased, while an electrocardio-waveform 14 is displayed on the 
screen of the second liquid crystal display device 12 with the waveform 
recording speed increased, whereby it is possible that the situation 
of regurality of every heartbeat interval period of the 
electrocardio-waveform is observed by the first liquid crystal display 
device 11 , while the waveform every heartbeat is observed by the second 
liquid crystal display device 12. 

Fig. 4 is a perspective view showing the appearance of a second 
embodiment into which the present invention is embodied. A case which 
self -contains a thermal dot matrix printer 16 (hereinafter, referred 
to as -a printer 16" for short, when applicable) for hard-copying 
the waveform displayed on a liquid crystal display device 3 and a 
recording paper roll is, similarly to the first embodiment, provided 
with a power source switch 4, an attenuator 5, an inst. switch 7, 
a copy switch 17 for inputting the data relating to the timing at 
which the waveform is hard-copied to the printer 16 , and a paper feeding 
switch 19 for feeding a recording paper 18. 

Fig- 5 is a block diagram, partly in a circuit diagram, showing 
a configuration of the portable electrocardiograph, as the second 
embodiment of the present invention, which self -contains the printer 
16 shown in Fig. 4. The electrode portions of the present invention 
are the same as those of the conventional portable electrocardiograph , 
and hence as viewed in the sketch drawing shown in Fig. 2, the cardiac 
potential is introduced through the electrodes 8,9 and 10 into the 
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circuitry of the present invention. The electrodes 8, 9 and 10 are 
connected to an ECO amplifier 21 for amplifying the cardiac potential 
through a coupling capacitor 20 for removing the d.c. signal. The 
inst. switch 7 is provided which serves to discharge therethrough 
the electric charges which are accumulated in the coupling capacitor 
20 by the polarization voltage which is generated when bringing the 
electrodes 8, 9 and 10 into contact with the human body . The attenuator 
5 is provided in order to attenuate the level of the output voltage 
of the ECG amplifier to obtain the suitable electrocardio-peak value. 
In addition, in order to attenuate the frequency components of 200 
Hz or more which are unnecessary for the measurement of the cardiac 
potential to remove the reflected noises during the A/D conversion 
operation, the electrocardio-signal is^ after having been passed 
through a low-pass filter 22, inputted to an A/D converter 23. The 
output signal of the A/D converter 23 is stored in both of buffer 
memories 24 and 25 which output in turn the data to the liquid crystal 
display device 3 and the printer 16 synchronously with clock signals 
27 and 2 8 outputted by a control circuit 26, respectively, to display 
the cardiac potential waveform. The control circuit 26 is .the clock 
generator which outputs a conversion starting signal 29 to the A/D 
converter 23 and then after a lapse of the fixed time period, outputs 
the clock signals 27 and 28 to input the output signal of the A/D 
converter 23 to both of the buffer memories 24 and 25. Also, a clock 
signal 30 is supplied to the liquid crystal display device 3. 

Fig. 6 is a timing chart showing each timing waveform of the 
conversion starting signal 29, and the clock signals 27, 28 and 30. 
The reason that the clock signal 27 has the frequency 2 times as high 
as that of the clock signal 2 8 is that $.he printer 16 has the display 
speed 2 times as high as that of the .laquid crystal display device 
3, Each of the buff er memories 24 and 25 constitutes a shift register 
and is the memory which carries out the operation which is generally 
called first-in and first-out. A liquid crystal driving circuit is 
also included in the liquid crystal display device 3 on the screen 
of which all of the bit information of the buffer memory 24 is displayed . 
After having closed the copy switch 17, the control circuit 26 outputs 
a copy starting signal 31, and then all of the data stored in the 
buffer memory 25 is inputted to the printer 16 which prints out in 
turn the data. In addition, after having closed the paper feeding 
switch 19, a paper feeding signal is inputted to the printer 16 during 
this time period to continue to feed the recording paper. 

As set forth hereinabove, according to the present invention, 
a portable electrocardiograph including a plurality of liquid crystal 
display devices is realized, whereby on the basis of a method of 
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displaying separately the electrocardio-waveforms rapidly or slowly 
' on the liquid crystal display devices, respectively, and a method 
of recording the waveform(s) displayed on the liquid crystal display 
device(s) on a recording paper using a hard copying unit such as a 
printer, it is possible to observe up to the details of the 
electrocardio-wavef orm- Therefore , there is obtained the effect that 
the diagnosis made utilizing the portable electrocardiograph can be 
more accurately carried out. 

Brief Description of the Drawings 

Fig- 1(a) is a perspective view showing the appearance of a 
conventional example; Fig. 1(b) is a schematic view showing an 
electrocardio-waveform; Fig, 2 is a perspective view showing the 
appearance of a rear face of a prior art and a first embodiment of 
■ ) the present invention; Fig- 3 is a perspective view showing the 
appearance of the first embodiment of the present invention; Fig. 
4 is a perspective view showing the appearance of a second embodiment 
of the present invention; Fig. 5 is a block diagram, partly in a circuit 
diagram, showing a configuration of the second embodiment of the present 
invention; and Fig. 6 is a timing chart showing the timings of clock 
signals and the like which are outputted by a control circuit within 
the circuitry shown in Fig. 5. 

1, 15: case, 3, 11, 12: liquid crystal display device, 4: power 
source switch, 5s attenuator, 6: waveform stopping switch, 7: inst. 
switch, 8, 9, 10= electrode, 16; thermal dot matrix printer, 17: copy 
switch, 18s recording paper, 19: paper feeding switch, 20: coupling 
capacitor, 24, 25: buffer memory. 

, i .'\ Concluded . 

^ Patent Applicant: SEIKO, INSTRUMENTS INC. 

Representatives Tsutomu mogami , Patent Attorney 

In Fig. 5 

1: battery, 21: ECG amplifier, 22: low-pass filter, 23: A/D converter, 
24s buffer memory, 25: buffer memory, 26: control circuit, 3s liquid 
crystal display device, 16: printer. 




